This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the apphcant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



® B * a ir (J P) ®^Vfliim<^^ 

®^m^t^<^^ (A) PH61 -88956 

©Int.Cl/ ^iJia^ ffrtMSS-f- PS?D61^C1986)5^7Q 
B 22 D 19/02 8414-4E 

F 16 D 55/224 1 0 4 6839- 3J ^^^^ ^ ^^^^^ 

@!Hf m PS59- 208350 
©Hi m PS59(l984)10^5a 



(W fli « 

1 . R »n 0) «l 

USt ^ 7 JU ^ ^ '"J ^ 

2 . i§ w H « to le (ni 

7 A/ S :i A ^ ft ^ tt H U /c W 153 <0 (b 115 f|i 

SI fc , .a iffi ?L ^ Ji^ fK w e w ^> . rji ^) «i a 

Kg b fc C t t 15 la i: ^ a £r 7 A/ ^ - A r:5 «!I . 

IE J: <o f y ra » » 

* « (HI . Ill fi) i\i u ^ o n fiwn: t^m y V y ^ 

tt /iv o m ^ 7 ^ - '^^ A «f lb ft fl) T it5 

5K (0 I ji Ui 

It jfe J: fjtuii tai a <7) in 52 IK f.n w u . n t 

M n /i« tli ffl 3^ n T * fc /it , ^ fJj (il <^ ft ft 

It 05 :::: - X ^5 <fe 1/ X V 5? V O tt; fiB 7 7 IC 0 . 

rji // ft* t)^ o <fc 0 i ir ^ [13 ra j?^ 
ft 51^ . ^ 31(1 $ ?3J ffl (c H! /n n r 0^ ^ « /T: M n , 



ft <o (a; B w ^ o T a ?B 15 . w W: w 7 5 - A 

^ rj J: ^ t ^ 5- ^ 3i fll <n iJa T R fit 2^ ifi // II 

^ t> a la SB >a // 0 * . 
viiik^ s m (fi 1 1 ^ . 

A/ 5 - '> A & €• £1 W t U W ^tj O Pt> U3 i|i CTi iC 

m ffi ?L ^ J& ^ 0 fc W Wfe «r ^ ^> • m O ?a <e: /i6 O 

IIP in 

7 ;i/ ^ A a & W i: 0 fc *int!i (0 to It »!' 

fii IC W €1 /u rc C t IC <!: »3 > 7 ^ - O A & 

>tc 5IC- <o m * » cT w in <i ^ CI t < , a ^- 

!S t t 5 en ^ <0 '/5l lit ^ J: If e c t M T e? . /j^ o , 

W tX ic ri iiS ?L RM»!i U fc 0? T . 7 /U 5 - 'V A i?J Jir 

W t <0 fti) n ( -t 7 7 U 9i ISI! ) /jJ J: < (J 0 . li'n 



-329- 



15B30afJl- 88n5G(2) 



c Ri 5 n . 

U T . * yi lij o a: M ^ . m w\ c « o> x nil 
c c T . !n 1 0 <i u jn 4 0 *i * -ic iBi (7) - us 

flfi fW * T V 7 U - ra '15 r !• 'J - 
<D JJl * 5^ r t> ^) r , m 1 0 fct . ;|; r •< 1-- t- 'J 

511 3 gi fct . n3 11 m ^ , i« 4 la tt . t t- u 

ai50tt. f ^ ri^ - ^ ^ fh ^ mmmv ^ ^ o 
^^sl0(c^3v^T, lit, 7ii/^-'i?A£r^feA*6^ 

V if - ?L . 3 Ut , J/ 'J > - JL 2 u: ^n/t b T ja W 
6 n fc « jh SI » 4 « , ,it X Y .t y - AH* 1 <0 

js /J lis '1^ CIS c Mi 13 « n fc «r ^ 'ct •< > y - h 

T *5 * • 

^ tt . T :^ r u - <o 45 J: tf m «• * 

Sn 5 a iC T M 191 t * .15 r -t- y - 51 (* 1 



C M €^ U -t iift (J 6 n fc -/ U - :f 15 5 ^ . *K r -f -i 

y > ^ - * flp M U , 'J > if - o -y K 6 tc lAi ^r, 
^nfcAy h 7eru- + E5tc iqj M W r . 5S 7 
U - 4* 5 t /< y h 7 ' e /V O T 4C T -< + V ij 
- 1 (7) S ± ai 3 IC jGE m U T 7 U - -t <fi 5 ff) Lnl fr. ^ 
(7 il , ^ 5 <3 <0 T ^ 6 , 

,j;7?^4iry/<-»Hcia)aii:rai3icid:, saifco) 

J& /3 i6 ir * , L/ ft* ^ U: . >K X ■/ -t f U A - m 
Witt, « K ib <o 7 A/ 5 - €r ite ^ «! HI b 





iS9 u: 6* 


X it . c 








y - fill* 1 


CD 


fi? )5 k: 


. m 4 0 (c 


jfi t 


J: 5 J& 




^ ?i 6 ^ m St 


(03 




6 n 


fc L ^ JI^ C 




^ n ft: 




> V - b 4 * 




/I? 


T -f + 


f 'J ;^ - $1 


(* 1 


0) a ± 




3 iC EJl ^ J: a 


(C 




BSC m 


13 /u O 






<^ 


L ^ s 111 


t& 




W Bh k: 


J: W 22 




•t> <n 




as "0. , A /s » 






?L 8 «• 


tQ M 1c <0U 




fit w -y 


> 


»^ - h 4 7 


A/ 






& <6 !a ;n X 










It 



/1: X -< 4^ f 'J - a f* 1 tc 5iZ ? n , 5» ft ^ ?5 
/n 'S: , iSIIff C H n fc W JiS W ffi t^i n ^ « 

. Y > - h 4 O ff^W W > L '?Jl^ t: Jt * 6 
fin5^jWa-icJ:*30i<r(OJ^ « )S (6 n ^ o 
U Jb iW li« b fc J: 3 C . * 35 f/£ IW IC ffi 6 X -f ^ ^ 

7u- + rajjtx-<-t^vy/^-fct. y n^^ ^0 

&^r^^Mi:UfcWV!)<n5lh6Il3*^^46fcIS;}lCf^ 

«S »C . n 3iD ?L B. ta fc L ^J= W JJt W -f > t^- - h 

4 $ 1.^ ^ i^^ , I3J M ^ ^ 5^ /itt 0 fc t) to T ^9 * , U 

IttJ^oX. ^ % (O & \^ 1p Villk^ <0 f -< '-^^ ^ 'J 

- J: «3 in m ffl T . ?ja (K 35 1 -6 ?ai ^ tt tifl 
^ // <t ti T ^^ ^ (0 -e la ± iffl ta u <f « 
I? fln 0) jtfi gi 

ic u T , ifl: € 52 -jr <& fin ^> u , sa ip[ ?5 ^> ^fr 
t ^\^i^7 ^ h\nx>n^ m m v b (o t * 
^ m ri-i 5{ii 5R ic a n jfi fV! t v^ '3 c t t* <v , 



4 . ^ iifi <o c^i Jn £« no 



$n 1 @ 


^ tr> 0 4 0 u 








<0 - 


1» l« (C 






i? 7 U - Ill 




4= 


V 




- ffi ft!c 






T , IB 1 0 « » 


'It T 




4= 




n - 0) 




0 . ai 2 


mvx . m ^ Wi(o 


A - 


A 




ifn ^ 


. so 3 




113^ ^ @ 


, sn 4 0 « , 4^ 


T -f 




f 


A 


- tc 


w 


tg O -y > 








31 


5 @ 


Ut . X -< 




i^ 7 U - 


+ (0 III 5« lyi 0 






•1 








1 - Ji; 


X ^ + f »J - 






4 


... Y 


V V- - h 





8 - n iiS ?l , 



W U5 W A 

Q A ife £3 Si \L 



m K 

n J3! 1' Vj ^ J2 S] 




—330— 



5.!Bi1BaHl- 88nr)G(3) 




511 



XJ 



6 



.J 



—331 — 



(19) Patent Office of Japan (JP) (11) Publication of Patent Application 
(12) JAPANESE PATENT APPLICATION (KOKAI)(A) 

Showa 61-88956 

(51) Int. CL. 5 ID Code Office Cont'lNo. (43) Publication: Showa 61 (1986) 5/7 

B22D 19/02 8414-4E 
F 16D 55/224 104 6839-3 J 

Verification request: not requested 
Number of claims of the invention: 4 OLl 

Number of pages (total of 3) 

(54) Name of the invention: Composite Aluminum Casting 

(21) Filed Number: Showa 59-208350 

(22) Filed Date: Showa 59 (1984) 1 0/5 

(71) Patent Assignee: Hitachi Metal Company 



JP 61-88956 



[Note: The fax quality was very poor. Names, addresses, company names 
and brand names are translated in the most common manner, Japanese 
language does not have singular or plural words unless otherwise specified 
by a numeral prefix or a general form of plurality suffix J 

Description of the Invention 

1. Name of the invention 
Composite Aluminum Casting 

2. Scope of the claims of the invention 

Composite aluminum casting characterized by the fact that in the stress 
concentration part of a casting that has aii aluminum alloy as its base 
material, holes are formed and a cast iron is cast and included and a partial 
reinforcement was performed. 

3. Detailed Explanation of the Invention 
Technological Sphere of Application 

The present invention is an invention about a composite aluminum casting 
that provides automobile parts that reduce the weight and increase the 
strength 

Previous Technology 

In the past, an iron type material was used for all of the important holding 
parts of the automobiles, however, relative to the needs for making the 
weight of the automobile body itself lighter and relative to the increase of 
the performance of the engines, it is necessary that the parts be made to be 
light weight. 
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Problem points solved by the present invention 

In the past the iron type material that has been used in the automobile parts 
has mainly been an FCD 45 material. And relative to that, as a representative 
material for the achievement of light weight, a high strength, high hardness 
aluminum alloy has been appropriately used, however, there has been the 
problem that the rigidity properties are limited and in order to improve the 
rigidity properties, the physical pressure is increased and the rigidity 
properties are achieved, however, jfrom the point of view of the achievement 
of the light weight the results are diminished. 

The present invention is an invention that has as a goal to suggest a 
composite aluminum casting that is made to be lightweight and where in the 
parts where strength is required a strength improvement is designed in. 

Measures in order to solve the problems 

The present invention, in order to solve the above described problem points, 
is a .composite aluminum casting where in the stress concentration part of a 
casting that has an aluminum alloy as its base material, holes are formed and 
a cast iron is cast and included and a partial reinforcement was performed. 

Effect 

Through the casting and incorporation cast iron in the stress concentration 
part of a casting that has an aluminum alloy as its base material, without 
deteriorating the lightweight characteristic inherent to the aluminum 
composite material, the strength of the parts where strength is required, can 
be increased, and also, because of the fact that the cast iron is formed in the 
piercing openings, the wetting properties relative to the composite aluminum 
material (non-separation phenomenon) become good, and it is strongly 
fixed. 

Practical Examples 

Then, here below, the practical implementation examples of the present 
invention will be explained in further details based on the diagrams. 

Here, Figures 1 through 4, represent the structure of the body caliber used in 
the disc brake that is used as one practical implementation example of the 
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present invention. Figure 1 is a figure that represents a horizontal (top) view 
diagram. Figure 2 is a sectional view diagram along the A - A line shown in 
Figure 1, Figure 3 is a three-dimensional diagram of the same, and Figure 4 
is a three-dimensional diagram showing one example of an insert that is cast 
and incorporated into the body caliber main body. Figure 5 is a diagram for 
the explanation of the action of the disc brake. 

In the same figures, 1 represents the main body of the body caliber of the 
disc brake, which is made of the aluminum alloy material, 2 represents the 
cylindrical hole that has been pierced into the main body 1 of the body 
caliber, 3 represents the stop part that is provided so that it is counteracts the 
cylindrical hole 2, 4 represents the insert which is formed from cast iron that 
is cast and incorporated into the stress concentration part of the main body 1 
of the body caliber. 

First, if we are to explain the structure and the action of the disc brake 
according to the presented in Figure 5, the brake plate 5, that is provided as 
it is combined with the main body 1 of the body caliber, activates the 
cylinder that is attached to the cylindrical hole 2 of the main body of the 
body caliber, and the piart 7, which is fixed on the cylinder rod 6, pushes on 
the brake plate 5, and the above brake plate 5 is pressure adhered on the stop 
part 3 of the body caliber 1 , with the part 7' in between, and the rotation of 
the brake is terminated. 

As in the above described, during the action (motion) of the brake, a strong 
stress is concentrated onto the stop part 3 of the main body 1 of the body 
caliber. On the other hand, in order to make it lightweight, the main body 1 
of the body caliber, is formed by using an aluminum alloy material, and 
because of that a strength reinforcement becomes necessary. According to 
this practical implementation example, as it is shown according to the 
presented in Figure 4, in the number of pierced holes 8 that have been 
provided, at the time of the casting of this main body 1 of the body caliber, 
the inserts 4, that are formed in an L-letter shape, are cast and incorporated 
in the inner part so that they reach to the stop part 3 of the main body 1 of 
the body caliber. This L-letter shape is designed by using a stress resistance 
providing design. And also, when the pierced holes 8 are provided, in order 
to make the wetting properties (non-separation phenomenon) of the inserts 4, 
that are manufactured from cast iron, relati ve to the main body 1 of the body 
caliber, which is manufactured from aluminum alloy material, good, during 
the casting and incorporation of the inserts 4, because of the fact that hot 
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molten aluminum alloy passes through the pierced holes 8 and it is 
solidified, the inserts 4 are fixed onto the main body 1 of the body caliber, 
and there is no stiffening etc., and it is possible to obtain a cast manufactured 
product with excellent strength. 

Moreover, regarding the shape of the inserts 4, it is not limited to the L-letter 
shape, and according to the stress resistant design, it is possible to 
appropriately use different types of shapes. 

As it has been explained here above, in the case of the body caliber used for 
disc brake, according to this practical implementation example, it is a body 
caliber where on the stress concentration part that includes the stop part 3 of 
the casting, which uses aluminum composite material as its main material, 
pierced holes 8 are provided, and in those L-letter shaped inserts, 
manufactured fi*om cast iron, are cast and incorporated, and a partial 
reinforcement is practically performed. Consequently, because of the fact 
that the weight is lighter than that in the case of the body caliber according 
to the previous technology, where the whole body is manufactured from cast 
iron, and because of the fact that the strength has been reinforced on the part 
where the strength is necessary, there is no problem regarding the strength 
properties. 

Results from the present invention 

As it has been described here above, in the case of the present invention it is 
possible to anticipate a composite aluminum casting where as a whole it has. 
a lighter weight, and at the part where the strength is necessary, it has 
sufficient strength, and because of that it is possible to state that it is an 
invention that has excellent practical use results. 

4. Simple explanation of the figures 

Figures 1 through 4, represent the structure of the body caliber used in the 
disc brake that is used as one practical implementation example of the 
present invention. Figure 1 is a figure that represents a horizontal (top) view 
diagram. Figure 2 is a sectional view diagram along the A - A line shown in 
Figure 1, Figure 3 is a three-dimensional diagram of the same, and Figure 4 
is an enlarged three-dimensional diagram of an insert that is cast and 
incorporated into the body caliber main body. Figure 5 is a diagram for the 
explanation of the action of the disc brake. 
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1 main body of the body caliber, 4 insert, 

8 pierced holes. 
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